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(54) Rat-panel display 

(57) Isolated conductive Charge Storage Pads 
(CSP's) are incorporated in and strategically positioned 
to increase the efficiency of a flat-panel gas discharge 
plasma display device. The display comprises a hermet- 
ically sealed gas filled enclosure which includes a first 
glass substrate (6) having a plurality of electrodes (7) 
covered by a thin dielectric film (9) upon which charge 



storage pads (11) are placed, and a second glass sub- 
strate (1) spaced from the first glass substrate (6). The 
second substrate (1) includes a plurality of phosphor 
coated micro-voids filled with an ionizable gas, each 
associated with an address electrode (2). 
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Description 

FIELD OF INVENTION 

[0001] This invention relates in general to a flat- 
panel display and in particular to an improved structure 
for a full color, high resolution capable flat-panel display 
which operates at a high efficiency. 

BACKGROUND OF THE INVENTION 

[0002] A flat-panel display is an electronic display in 
which a large orthogonal array of display pixels, such as 
electro-luminescent devices, AC plasma panels, DC 
plasma panels and field emission displays and the like 
form aflat screen. 

[0003] The basic structure of an AC Plasma Display 
Panel, or PDP, comprises two glass plates with a con- 
ductor pattern of electrodes on the inner surfaces of 
each plate. The plates are separated by a gas filled gap. 
The electrodes are configured in an x-y matrix with the 
electrodes an each plate deposited at right angles to 
each other using conventional thin or thick film tech- 
niques. At least one set of sustain electrodes of the AC 
PDP is covered with a thin glass dielectric layer. The 
glass plates are assembled into a sandwich with the 
gap between the plates fixed by spacers. The edges of 
the plates are sealed and the cavity between the plates 
is evacuated and filled with a mixture of neon and xenon 
gases or a similar gas mixture of a type well known in 
the art. 

[0004] During operation of an AC PDP, a sufficient 
driver voltage pulse is applied to the electrodes to ionize 
the gas contained between the plates. When the gas 
ionizes, the dielectrics charge like small capacitors, 
which reduces the vottage across the gas and extin- 
guishes the discharge. The capacitive voltages are due 
to charge stored and are conventionally called wall 
charge. The voltage is then reversed, and the sum of 
the driver voltage and wall charge voltages is again 
large enough to excite the gas and produce a glow dis- 
charge pulse. A sequence of such driver voltages repet- 
itively applied is called the sustaining voltage, or 
sustainer. With the sustainer waveform pixels which 
have had charge stored will discharge and emit light 
pulses at every sustainer cycle. Pixels which have no 
charge stored will not emit light As appropriate wave- 
forms are applied across the x-y matrix of electrodes, 
small light emitting pixels form a visual picture. 
[0005] Typically layers of red, green or blue phos- 
phor are alternately deposited upon the inner surface of 
one of the plates. The ionized gas causes the phosphor 
to emit a colored light from each pixel. Barrier ribs are 
typically disposed between the plates to prevent cross- 
color and cross-pixel interference between the elec- 
trodes. The barrier ribs also increase the resolution to 
provide a sharply defined picture. The barrier ribs fur- 
ther provide a uniform discharge space between the 



glass plates by utilizing the barrier rib height, width and 
pattern gap to achieve a desired pixel pitch. 
[0006] Further details of the structure and operation 
of an AC PDP are disclosed in U.S. Patent No. 

s 5,723,945 titled "FLAT PANEL DISPLAY" and U.S. pat- 
ent application Serial No. 09/016,585, filed January 30, 
1998, entitled "DISPLAY PANEL HAVING MICRO- 
GROOVES AND METHOD OF OPERATION", both of 
which are incorporated herein by reference. 

10 [0007] An object of this invention is to provide an 
improved structure for a flat-panel display, more particu- 
larly, an AC PDP which will increase the efficiency of the 
PDP by causing it to operate in a manner which more 
efficiently produces ultraviolet light to excite the phos- 

15 phors. The present invention is an improved structure 
for a full color, high resolution capable flat-panel display 
which operates at a higher efficiency because of electri- 
cally isolated charge storage pads on the discharge sur- 
face. 

20 

SUMMARY OF THE INVENTION 

[0008] The present invention contemplates a 
plasma flat-panel display comprising a first transparent 

25 substrate having a plurality of display electrodes depos- 
ited in parallel rows thereupon. In a preferred embodi- 
ment, the display electrodes are arranged in sustainer 
pairs. A layer of insulating film is deposited upon the 
surface of the first substrate covering the display elec- 

30 trades. At least one electrically conductive surface pad 
is located upon the surface of the insulating film in asso- 
ciation with a corresponding display electrode. An elec- 
tron emissive surface coating covers at least a portion of 
the insulating film and may also coat the conducting sur- 

35 face pads. 

[0009] The flat-panel display further includes a sec- 
ond substrate which is hermetically sealed to the first 
substrate. The second substrate has a plurality of micro- 
voids formed in a surface thereof which is adjacent to 

40 the first substrate. The micro-voids cooperate with the 
first substrate to define a plurality of sub-pixels which 
form rows parallel to the display electrodes and columns 
which are perpendicular to the display electrodes. The 
micro-voids are filled with an ionizable gas. A plurality of 

45 address electrodes are deposited upon the second sub- 
strate, each of the micro-voids correspond to an 
address electrode. A phosphor material is deposited 
within each micro-void and associated with the address 
electrodes. 

so [001 0] The invention also contemplates that the dis- 
play can include a pair of conductive surface pads 
located upon the surface of the first substrate insulating 
film in association with a corresponding pair of display 
electrodes. Each of the conductive surface pads being 

55 positioned to partially cover one of the display elec- 
trodes, thereby creating a capacitor. Further, the display 
can include a plurality of pairs of conductive surface 
pads located upon the surface of the first substrate insu- 
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lating film, with each pair of conductive surface pads 
being associated with a corresponding pair of display 
electrodes. 

[001 1 ] The conductive surface pads can be formed 
from a metal, such as chromium, or a transparent con- 
ductive material, such as tin oxide or indium tin oxide. 
[0012] The micro-voids can be formed by creating 
wells on the surface of the second substrate over and 
aligned with address electrodes. The un-voided surface 
areas form barrier ribs perpendicular to the display elec- 
trodes and divider ribs parallel to and separating pairs of 
display electrodes and conductive surface pads. Micro- 
voids can also be formed by etching microgrooves in the 
surface of the second substrate and depositing elec- 
trodes and phosphors therein by methods disclosed in 
U.S. Patent No. 5,723,945, incorporated herein by refer- 
ence. Alternately, parallel barrier ribs can be formed on 
the surface of the second substrate over and aligned 
with address electrodes to form the micro-voids as dis- 
closed in U.S. Patent No. 5,674,553, incorporated 
herein by reference. 

BRIEF DESC RIPTION QF THE DRAWINGS 

[0013] Further features and other objects and 
advantages of this invention will become apparent to 
those skilled in the art from the following detailed 
description of the preferred embodiment made with ref- 
erence to the drawings in which: 

Fig. 1 is a perspective view of a plasma display 
panel in accordance with the invention (assembly 
with voids as wells in second substrate); 

Fig. 2 is a perspective view of the second substrate 
of the plasma display panel shown in Fig. 1 (second 
substrate with wells); 

Fig. 3 is a sectional view of the plasma display 
panel in Fig. 1 taken along line 2-2 (sustainer elec- 
trode arrangement with charge storage pads); 

Fig. 4 is a plan view of the plasma display panel in 
Fig. 1 taken along the line 3-3 (front plan view 
(microns)); 

Fig. 5 is a perspective view of the first substrate of 
the plasma display panel shown in Fig. 1 (first sub- 
strate requiring alignment); 

Fig. 6 is a perspective view of the first substrate of 
the plasma display panel shewn in Fig. 1 which 
includes an alternate embodiment of the charge 
storage pads (first substrate requiring no align- 
ment); 

Fig. 7 is a perspective view of an alternate embodi- 
ment of the plasma display panel shown in Fig. 1 



which has a Metal On Groove (MOG) technology 
(assembly with Metal On Groove structure); 

Fig. 8 is a perspective view of the second substrate 
5 of the plasma display panel shown in Fig. 7 (second 

substrate with MOG); 

Rg. 9 is a perspective view of an alternate embodi- 
ment of the second substrate of the plasma display 
io panel shown in Fig. 1 having ribs to form elongated 
voids (second substrate with ribs); 

Rg. 10 is a perspective view of an assembled 
plasma display panel which includes the second 
15 substrate shown in Fig. 9 (assembly with ribs); 

Rg. 11 is a graph which illustrates the operation of 
the charge storage pads shown in Fig. 1 (measured 
vs simulated date); and 

20 

Rg. 12 is a sectional view illustrating an alternate 
embodiment taken from the same viewpoint as Fig. 
3 (cross-section showing alternate embodiment). 

25 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] Referring now to the drawings, there is illus- 
trated in Figs. 1 - 4 the structure of an improved plasma 

30 display panel (PDP), which, in the preferred embodi- 
ment, is an AC PDP. In the following description, like ref- 
erence characters designate like or corresponding 
parts. Also, in the following description, it is to under- 
stood that such terms as "top", "bottom", "forward", 

35 "rearward", and similar terms of position and direction 
are used in reference to the drawings and for conven- 
ience in description. 

[0015] The PDP includes a first substrate 6 with 
upper and lower surfaces as shewn in Fig. 1. in a pre- 

40 ferred embodiment, the first substrate 6 is formed from 
standard window glass, a glass which may contain 
Si0 2 , Al 2 0 3 , Mg0 2 and CaO as the main ingredients 
and Na 2 0, K 2 O t PbO, B2O3 and the like as accessory 
ingredients. A plurality of parallel paired display elec- 

45 trodes 7 are deposited upon the lower surface of the first 
substrate 6. As shown in Fig. 1 , the display electrodes 7 
are combined with transparent extensions 8; however, 
the extensions 8 are optional. Alternatively, the display 
electrodes may be patterned as a mesh to achieve 

so transparency. Commonly, such electrodes may be 
made of gold with an adhesion layer of chrome or tanta- 
lum or of a chrome - copper - chrome sandwich. Trans- 
parent extensions are commonly made of indium - tin - 
oxide (ITO) alloy combination and may also be pat- 

55 terned with holes or openings as in Fig. 1 to reduce 
capacitance. As shown in Rg. 12, in an alternate 
embodiment, an optional layer of dielectric 13 may be 
applied and covers display electrodes 7 and 8, and an 
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additional set of display electrodes 14 may be formed 
on its surface parallel to and cooperating with the first 
set of display electrodes 7 and 8. A layer of dielectric 
material 9 which has a photo-emissive layer 10 applied 
and covers the display electrodes 7 and extensions 8, 
and optional display electrodes 14 on dielectric layer 13. 
The dielectric materials are typically a lead based frit 
glass and are well known in the art The photo-emissive 
layer is typically MgO or lead oxide. As shown in Figs. 1 
and 3, a plurality of conductive charge storage pads 1 1 
are disposed upon the lower surface of the dielectric 
layer 9. 

[001 6] The first substrate 6 is hermetically sealed to 
a second substrate 1 which, in the preferred embodi- 
ment, also is formed from glass. A plurality of parallel 
address electrodes 2 which are perpendicular to the 
display electrodes 7 are deposited upon the upper sur- 
face of the second substrate 1. A layer of dielectric 
material 3 is deposited over the upper surface of the 
second substrate 1. The dielectric layer 3 covers the 
address electrodes 2. A plurality of barrier ribs 4 which 
are parallel to the address electrodes 2 and divider ribs 
12 which are perpendicular to the address electrodes 2 
extend upwardly from the upper surface of the dielectric 
layer 3. The barrier ribs 4 with divider ribs 12 space the 
second substrate 1 from the first substrate 6 and 
thereby define a plurality of wells. The wells are filled 
with a suitable ionizable gas mixture which, preferrably, 
includes about 2-20 wt% xenon, most preferably 4-10 
wt% xenon and, optionally 4-10 wt% helium and the 
remainder neon. 

[0017] Phosphorus material 5 is deposited over the 
dielectric layer 3 between the barrier ribs 4 and divider 
ribs 12 and on all rib walls within the well. Thus, the 
phosphors are arranged upon the lower substrate 1 fac- 
ing the pairs of display electrodes 7. The wells define a 
discharge space between the phosphor 5 and the dis- 
play electrodes 7. During operation of the PDP, selected 
pairs of display electrodes 7 are energized to initiate a 
surface discharge between them which converts to a 
lateral discharge terminating at the facing ends of the 
conductive storage pads , see 20 in Figs. 3 and 12. 
[001 8] For highest efficiency, the power into the sur- 
face discharge should be minimized compared to the 
power into the lateral discharge. The surface and lateral 
discharges emit ultra-violet rays which excite the adja- 
cent phosphor 5. The excited phosphor 5 then emits 
light having a color corresponding to the phosphor color. 
As best seen in Fig. 4, each adjacent luminescent area 
may contain a different phosphor color, for example, red 
[R], green [G], and blue [B] phosphors arranged in a 
repetitive pattern as well known in the art. An image ele- 
ment is typically defined by three adjacent luminescent 
areas 5 corresponding to the above three colors. 
[0019] in a preferred embodiment the Charge Stor- 
age Pads (CSP) 1 1 consist of small rectangles of ITO as 
illustrated in the lower portion of Fig. 4 and in Fig. 5. The 
CSP's 1 1 are deposited upon the lower surface of the 



first substrate 6 by a conventional method, such as thin 
film deposition, E-beam deposition and the like, or as 
well known in the art, through a mask or as a continuous 
film which is patterned by photo-resist and etching tech- 

5 niques. In a preferred embodiment, ITO is used to form 
the CSP's 11, however, other materials, such as, for 
example, tin oxide or thin layers of chrome, gold, or tan- 
talum also can be used to form the CSP's 11 . 
[0020] The CSP 1 1 is sized to correspond to the 

10 highest efficiency for a given pixel size of the PDP which 
allows addressing without cross-talk and is a portion of 
the display electrode width. Accordingly, the width of the 
CSP 11 can vary from about 100 - 400 microns, with a 
length of approximately 50 microns to nearly the barrier 

15 rib pitch and is typically a thickness of about 50-120 
nanometers. As shown in Fig. 3, the CSP's 11 extend 
from beneath the outer edge of a first associated display 
electrode 7 of an associated display electrode pair and 
inward toward the other display electrode 7 forming the 

20 display electrode pair. 

[0021] As shown in Figs. 4 and 5, the individual 
CSP's 11 are separated by a gap, which is approxi- 
mately 700 nanometers wide. As best seen in Fig. 4 and 
Fig. 5, in the preferred embodiment, at least one CSP 

25 1 1 is included between the barrier ribs 4 for each of the 
display electrodes 7. The typical dimensions shown in 
Fig. 4 are for a 42 inch diagonal with VGA resolution, 
which is a matrix of 640 wide by 480 high white pixels 
which is at a white pixel pitch of 1260 microns. Displays 

30 with a white pixel pitch as high as 352 microns or 72 pix- 
els per inch may also be made. 

[0022] It will be appreciated, however, that the 
invention can be practiced with a plurality of CSP's 1 1 
included between the barrier ribs. Because the CSP's 

35 1 1 are separated by gaps, alignment of the first and 
second substrates, 6 and 1 , is not required if there are 
three or more CSP's per barrier rib pitch. In that case, 
the size of each individual CSP 1 1 is small enough that 
rf a portion of a CSP 1 1 extends past a barrier rib 4 into 

40 an adjacent channel, operation of the PDP is not 
adversely effected. Such an alternate embodiment of 
the CSP's 1 1 is illustrated in Fig. 6, and also in this case 
the extentions 8 are shown to be not patterned. 
[0023] While the preferred embodiment of the 

45 CSP's 1 1 has been described and illustrated with rec- 
tangular shaped pads, it will be appreciated that the 
invention also can be practiced using other shapes for 
the pads. For example, the pads also can have trapezoi- 
dal, semi-circular, triangular, semi-elliptical or other 

so shapes. Additionally, while CSP's 1 1 have been shown 
corresponding to each of the display electrodes 7 in a 
pair of electrodes, it also will be appreciated that the 
invention, can be practiced with CSP's 1 1 provided for 
only one of the display electrodes 7 in a pair of elec- 

55 trodes. 

[0024] An alternate embodiment of the second sub- 
strate is illustrated in Fig. 7 where a plurality of parallel 
microgrooves and barrier ribs are etched into the upper 
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surface of the second substrate 1. In a preferred 
embodiment, a glass-ceramic composite doped with 
suitable nucleating agents is used to form the second 
substrate 1 . The interior surfaces of the rnicrogrooves is 
covered by the address electrodes 2. The address elec- 
trodes extend at least partially up the sides of the barrier 
ribs 4. The phosphor material 5 is deposited on and 
coincident with the address electrodes 2. The resulting 
structure is referred to as Metal On Groove (MOG) 
geometry, as described in US. Patent No. 5,723,945, 
incorporated herein by reference above. Such micro- 
grooves may have a rectangular shape; however, as 
shown in Fig. 8, the rnicrogrooves also can be formed 
having a semi-circular shape. Other shapes can alter- 
nately be used for the rnicrogrooves as explained and 
illustrated in the above referenced U.S. patent. The 
present invention contemplates that a second substrate 
having MOG geometry can be combined with a first 
substrate 6 having either embodiment of CSP's 11 
described above to form an AC PDP. In Fig. 7, the sec- 
ond substrate having MOG geometry is combined with 
a modified first substrate combination shewn in Figs. 5 
and 6. 

[0025] Another alternate embodiment for the sec- 
ond substrate is illustrated generally in Fig 9. The sec- 
ond substrate 30 includes a plurality of barrier ribs 4 
formed on top of address electrodes 2 and dielectric 
layer 3. The present invention contemplates that the 
second substrate 1 having barrier ribs forming grooves 
as voids can be combined with a first substrate 6 having 
either embodiment of CSP's 1 1 described above to form 
an AC PDP. In Fig. 10, the second substrate 1 having 
electrodes under ribs and grooves is combined with the 
first substrate shown in Fig. 1 with the alternate nar- 
rower CSP's 1 1 illustrated in Fig. 6. 
[0026] The inclusion of CSP's 1 1 enhances the effi- 
ciency of the PDP. The operation of the PDP with CSP's 
will now be explained with reference to Fig. 11. It is 
known that an increase in effective gap length and a 
higher xenon content in the fill gas increases the effi- 
ciency of a PDP discharge. The data lines which corre- 
spond to sim xx%Xe are from theoretical computer 
simulations of a one dimensional discharge of a PDP 
with the percentage of xenon contained in the filler gas 
varied. The computer simulation model is a fluid simula- 
tion of gaseous discharge based an a NEON/XENON 
mixture using a repetitive sustaining voltage pulse. The 
simulation model is similar to that published by Boeuf, 
J.P. and Company (e.g. Journal Applied Physics, "A 
Simulation of an AC Plasma Discharge" Vol 78, 1995 p. 
731) and computer code is available from Boeuf to run 
simulations. The data is plotted as ultra-violet efficiency 
along the right vertical axis and a corresponding lumens 
per watt efficiency along the left vertical axis. The hori- 
zontal axis corresponds to the gap between CSP in 
microns. An actual measured data pant for a PDP with 
lateral discharge is shown by the square labeled 38 
located near the two lumens per watt line. However, the 



data taken at this point required a gap voltage in excess 
of 400 volte, which is believed impractical for commer- 
cial use since the corresponding address voltages 
would be too high, for example, in excess of about 200 
s volte. 

[0027] In order to lower the gap voltage, a surface 
discharge is commonly used. This type of discharge 
typically has an efficiency of 0.8 lumens/watt in a com- 
mercially available PDP. A surface discharge is initiated 

10 in a low gap region, which is along the surface of the 
first substrate, where the display electrodes are the 
closest. The discharge then progresses outward along 
wide, typically transparent electrodes toward the higher 
gap regions. The efficiency of a typical surface dis- 

15 charge PDP is illustrated by the fine dotted line labeled 
40 in Fig. 1 1. A further degradation in efficiency occurs 
because a charge is injected below the normal sustain- 
ing voltage for a given gap. The degraded efficiency is 
illustrated by the line labeled 42 in Fig. 1 1 . An actual 

20 data point for such a commercial device is included in 
Fig. 1 1 as the square labeled 44. 
[0028] The inclusion of CSP's in a PDP increases 
the amount of charge available for establishing the dis- 
charge. The CSP's cooperate with the display elec- 
ts trodes to form a plurality of small capacitors which store 
charge. Thus, for a given gap size, a larger percentage 
of the discharging current and power comes from the 
longer gap region defined by the ends of the two CSP's 
associated with the pair of display electrodes being 

30 energized. The efficiency of the PDP is proportionally 
improved. This is illustrated by the heavy line labeled 46 
in Fig. 1 1 . Three data points measured from experimen- 
tal PDP's which include CSP's are included in Fig. 1 1 as 
circles with x's. A line connecting these data points is 

35 labeled 48 and correlates with the theoretical line 46. As 
can be seen the theoretical line 46 for a PDP with CSP's 
is higher that the theoretical line 42 for a PDP without 
CSP's. Similarly, the data points for PDP with CPS's fall 
above the data point for a PDP without CPS's. Also 

40 shown in Fig. 1 1 is a theoretical curve 50 for a PDP with 
CPS's which corresponds to curve 46 for a PDP without 
CPS's. Again, the inclusion of CPS's increases the effi- 
ciency of the PDP. 

[0029] The efficiency may be further improved by 
45 any structure modification which decreases the amount 
of charge in the short-gap region. Such a modification is 
illustrated in Fig. 12. An additional layer of dielectric 13 
is formed between the first substrate 6 and standard 
dielectric layer 9 with auxiliary sustain electrodes 14 
so formed upon its surface. These electrodes may be ter- 
minated commonly with display electrodes 7 and 8. Ide- 
ally, dielectric layer 13 should have a dielectric constant 
below that of dielectric layer 9 as much as practical. In 
this way, wall charge collected during the less efficient 
55 surface discharge phase is less and the efficiency will 
be greater. 

[0030] Additionally, the CSP's provide a degree of 
self-shielding from neighboring cells which reduces 
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cross-talk between the cells. The effective gap can 
therefore be made greater than the gap in current com- 
mercially available PDP's. The addition of a horizontal, 
or divider, barrier rib 32, as illustrated in Fig. 9, forms 
wells which contain the discharge further reducing 
cross-talk. Practical PDP devices may be constructed 
with CPS's having efficiencies of up to 1 .6 lumens/watt, 
or nearly twice the efficiency of heretofore known com- 
mercially available PDP's. 

[0031] The patents and documents referenced 
herein are hereby incorporated by reference. 
[0032] In accordance with the provisions of the pat- 
ent statutes, the principle and mode of operation of this 
invention have been explained and illustrated in its pre- 
ferred embodiment However, it must be understood 
that this invention may be practiced otherwise than as 
specifically explained and illustrated without departing 
from its spirit or scope. 

Claims 

1 . A plasma fiat-panel display comprising: 

a first transparent substrate; 

a plurality of display electrodes deposited in 

parallel rows upon said first substrate; 

a layer of insulating film deposited upon said 

surface of said first substrate, said insulating 

film covering said display electrodes; 

at least one electrically conductive surface pad 

located upon the surface of said insulating film 

in association with a corresponding display 

electrode; 

an electron emissive surface coating covering 
at least a portion of said insulating film and said 
display electrodes; 

a second substrate which is hermetically 
sealed to said first substrate, said second sub- 
strate having a plurality of micro-voids formed 
in a surface thereof which is adjacent to said 
first substrate, said micro-voids cooperating 
with said first substrate to define a plurality of 
sub-pixels which form rows parallel to said dis- 
play electrodes and columns which are perpen- 
dicular to said display electrodes; 
a gas filling said micro-voids; 
a plurality of address electrodes incorporated 
within said second substrate, each of said 
address electrodes corresponding to one col- 
umn of said sub-pixels; and 
a phosphor material deposited within each 
micro-void and associated with said address 
electrodes. 

2. A plasma flat-panel display according to claim 1 fur- 
ther including a pair of conductive surface pads 
located upon the surface of said first substrate insu- 
lating film in association with a corresponding pair 



of display electrodes, each of said conductive sur- 
face pads being positioned to cover at least a por- 
tion of the width of one of said display electrodes. 

5 3. A plasma flat-panel display according to claim 2 fur- 
ther including a plurality of pairs of conductive sur- 
face pads located upon the surface of said first 
substrate insulating film, each pair of conductive 
surface pads being associated with a correspond- 

io ing pair of display electrodes. 

4. A plasma flat-pane! display according to claim 3 
wherein said conductive surface pads are formed 
from a metal. 

15 

5. A plasma flat-panel display according to claim 4 
wherein said conductive surface pads include chro- 
mium. 

20 6. A plasma flat-panel display according to claim 5 
wherein said conductive surface pads have a width 
which is within the range of 100 to 400 microns. 

7. A plasma flat-panel display according to claim 3 
25 wherein said conductive surface pads are formed 

from a transparent conductive material. 

8. A plasma flat-panel display according to claim 7 
wherein said conductive surface pads have a width 

30 which is within the range of 100 to 400 microns. 

9. A plasma flat-panel display according to claim 7 
wherein said conductive surface pads include tin 
oxide. 

35 

10. A plasma flat-panel display according to claim 7 
wherein said conductive surface pads include 
indium tin oxide. 

40 1 1 . A plasma flat-panel display according to claim 3 fur- 
ther including a plurality of said conductive surface 
pads associated with each of said display elec- 
trodes, each of said conductive surface pads being 
associated with and located adjacent to a corre- 

45 sponding micro-void formed in said second sub- 
strate. 

1 2. A plasma fiat-panel display according to claim 3 fur- 
ther including a plurality of said conductive surface 

so pads associated with each of said display elec- 
trodes, a plurality of said conductive surface pads 
being associated with and located adjacent to a 
corresponding micro-void formed in said second 
substrate. 

55 

13. A plasma flat-panel display according to claim 3 
wherein the display is an AC plasma flat-panel dis- 
play- 
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14. A plasma flat-panel display according to claim 3 
wherein said micro-voids are microgrooves formed 
in the surface of said second substrate, said micro- 
grooves defining barrier ribs in the surface of said 
second substrate and further wherein said address s 
electrodes are deposited across the bottom of said 
microgrooves and extend onto at least a portion of 
said barrier ribs. 

1 5. A plasma flat-panel display according to claim 3 fur- w 
ther including a layer of material deposited upon 
said second substrate, said layer of material cover- 
ing said address electrodes and having a plurality 

of parallel barrier ribs formed therein, said barrier 
ribs defining said micro-voids. is 

16. A plasma flat-panel display according to claim 3 
wherein a plurality of parallel barrier ribs are formed 
in the surface of said second substrate, and further 
wherein a plurality of divider ribs are formed in the 20 
surface of said second substrate, said divider ribs 
being perpendicular to said barrier ribs, said divider 
ribs cooperating with said barrier ribs to define said 
micro-voids, and said divider ribs extend between 
and separate said pairs of conductive surface pads. 25 



17. A plasma flat-panel display comprising: 

a first transparent substrate; 
a plurality of display electrodes deposited in 
parallel rows upon said first substrate; 
a layer of insulating film deposited upon said 
surface of said first substrate, said insulating 
film covering said display electrodes; 
a second plurality of display electrodes depos- 
ited in parallel rows in cooperation with said 
first plurality of display electrodes 
a second layer of insulating film deposited upon 
surface of said first layer and covering said sec- 
ond plurality of display electrodes 
at least one electrically conductive surface pad 
located upon the surface of said insulating film 
in association with a corresponding display 
electrode; 

an electron emissive surface coating covering 
at least a portion of said insulating film and said 
display electrodes; 

a second substrate which is hermetically 
sealed to said first substrate, said second sub- 
strate having a plurality of micro-voids formed 
in a surface thereof which is adjacent to said 
first substrate, said micro-voids cooperating 
with said first substrate to define a plurality of 
sub-pixels which form rows parallel to said dis- 
play electrodes and columns which are perpen- 
dicular to said display electrodes; 
a gas filling said micro-voids; 



a plurality of address electrodes incorporated 
within said second substrate, each of said 
address electrodes corresponding to one col- 
umn of said sub-pixels; and 
a phosphor material deposited within each 
micro-void and associated with said address 
electrodes. 

18. A plasma flat-panel display according to claim 17 
further including a pair of conductive surface pads 
located upon the surface of said first substrate insu- 
lating film in association with a corresponding pair 
of display electrodes, each of said conductive sur- 
face pads being of substantially the same width of 
said second plurality of display electrodes and posi- 
tioned to cover at least a portion of the combined 
width said first and second cooperating display 
electrodes. 

19. A plasma flat-panel display according to claim 18 
further including a plurality of pairs of conductive 
surface pads located upon the surface of said first 
substrate insulating film, each pair of conductive 
surface pads being associated with a correspond- 
ing pair of display electrodes. 

20. A plasma flat-panel display according to claim 19 
wherein said conductive surface pads are formed 
from a metal. 

21. A plasma fiat-panel display according to claim 20 
wherein said conductive surface pads include chro- 
mium. 



35 22. A plasma flat-panel display according to claim 21 
wherein said conductive surface pads have a width 
which is within the range of 100 to 400 microns. 

23. A plasma flat-panel display according to claim 19 
40 wherein said conductive surface pads are formed 

from a transparent conductive material. 

24. A plasma flat-panel display according to claim 23 
wherein said conductive surface pads have a width 

45 which is within the range of 100 to 400 microns. 

25. A plasma flat-panel display according to claim 23 
wherein said conductive surface pads include tin 
oxide. 

50 

26. A plasma flat-panel display according to claim 23 
wherein said conductive surface pads include 
indium tin oxide. 

55 27. A plasma flat-panel display according to claim 19 
further including a plurality of said conductive sur- 
face pads associated with each of said display elec- 
trodes, each of said conductive surface pads being 
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associated with and located adjacent to a corre- 
sponding micro-void formed in said second sub- 
strate. 

28. A plasma flat-panel display according to claim 19 5 
further including a plurality of said conductive sur- 
face pads associated with each of said display elec- 
trodes, a plurality of said conductive surface pads 
being associated with and located adjacent to a 
corresponding micro-void formed in said second 10 
substrata 

29. A plasma flat-panel display according to claim 19 
wherein the display is an AC plasma flat-panel dis- 
play. 15 

30. A plasma flat-pane! display according to claim 19 
wherein said micro-voids are microgrooves formed 
in the surface of said second substrate, said micro- 
grooves defining barrier ribs in the surface of said 20 
second substrate and further wherein said address 
electrodes are deposited across the bottom of said 
microgrooves and extend onto at least a portion of 
said barrier ribs. 

25 

31- A plasma flat-panel display according to claim 19 
further including a layer of material deposited upon 
said second substrate, said layer of material cover- 
ing said address electrodes and having a plurality 
of parallel barrier ribs formed therein, said barrier 30 
ribs defining said micro-voids. 

32. A plasma flat-panel display according to claim 19 
wherein a plurality of parallel barrier ribs are formed 

in the surface of said second substrate, and further 35 
wherein a plurality of divider ribs are formed in the 
surface of said second substrate, said divider ribs 
being perpendicular to said barrier ribs, said divider 
ribs cooperating with said barrier ribs to define said 
micro-voids, and said divider ribs extend between 40 
and separate said pairs of conductive surface pads. 

33. A plasma flat-panel display according to anyone of 
claims 14, 15, 16, 30, 31 or 32, wherein said barrier 
ribs extend between and separate said conductive 45 
surface pads. 

34. A plasma flat panel display according to claim 1 or 
17 where the electron emissive film further covers 
said conductive surface pad. 50 

35. A plasma fiat-panel display according to claim 34 
where the electron emissive film is MgO in the thick- 
ness range of 100 to 800 nanometers. 

55 
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